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Process for flie Preparation of Emulsifiers for Ointment Base Con^ositions 



We. DfiHYDAO Dbutsghb Hydrierwbrk 
GmbH., a German Ccanpany, of 67. Henkel- 
strasse. Dusseldorf. Geimany. do hereby de- 
dare the invention, for which we pray that 
5 a ^patent may be igranlfced to us^ and the 
method by wnich it is to be performed, to 
be particul£^ descdbed in and by the 
following statement:— 
This invention relates to a process for the 
\0 production of emulsifiers for ointm^t bases. 
The present invention provides a composi- 
tion for an ointm^t base which ccmtams a 
mixed ester from a pentaeiythritol-^-fatty 
add ester and a citric add-di-fatty alcohol 
15 ester in the molar ratio 1:1. Thesfe com- 
positions are distinguished by being odour- 
fess and having a high, steady watear-bindihg 
capadty. 

It has been found that specially valuable 
20 products with the above-desctibed valuable 
[n-aperties are obtained when mixed ester 
products which possess lipophilic residues 
simultaneously with both the pplybasic citric 
add residue and the polyhydric alcohol 
25 residue are prepared by an est^iflcation pro- 
cess under an inert gas. Those products are 
particularly advantageous which are derived 
£rom pentaerythritol as the polyhydric 
alcohoL 

30 The particular technical value of the com- 
positions prepared according to the process 
of the invention rests not only on their 
structure and the advantages resulting tiiore- 
&cmi. but also on the ease of production. It 

35 is known that the preparation of dtric add 
esters by the usual esterification methods 
causes difSculties. since ^ dtric add on 
relatively long heating is converted partly 
mto unsaturated aconitic add with splitting 

40 off of water which leads to troublesome 
resinous compounds in the further course of 
the reaction. 
The surprising discovery has now been 

[Price 4s. 6d.] 



made that these difficulties may be avoided 
if aqueous dtric add is used for the 45 
esterification. The use of an aqueous cchh- 
ponent in the esterification {»x>less is entirely 
contrary to the usual customs, since it nor- 
mally catises a delay in the course of the reac- 
tion and theief ore favours side reactions. The 50 
esterification is carried out by addmg to the 
given "fatty alcohol, heated at 140-170<'C 
for the most part at 160''C and iindi^ a 
pressure <A about 25 mm Hg. only as much 
atpieous dtric acid as reacts simiutaneously 55 
with the alcohoL Every side reaction and 
consequently resinification is prevented by 
the rapid est^fication and a satisfacto^ 
lifiht-coloured esterification prbdua is 
obtained. 60 

The preparaticm of the second esterifi- 
cation {Hroduct. the pentaerythritol di-&tty 
add ester, takes place by the usual process, 
in which case preference is given to the 
productiaa by inter-esterification of a fotty 65 
add methyl estor, since in this way especially 
hght-coloured {Hroducts with an aad ^ue 
bdow 1 are obtained. 

Examples of the preparaticm <^ the penta- 
erythritol di-fatty add ester indude : — 70 

CO 136 kg penta^ythritcd with 470 kg. 
coconut fatty add methyl ester and 1.8 kg. 
sodium methylate as esterification catalyst 
areplaced in an agitator. 

The contents of die apparatus are highly 75 
heated with stirring. At approximately 75*C 
methyl alcohol is distilled from the reaction 
mixture. When no further methyl alcohol is 
distilled ovor the final residues of alcohc^ is 
removed in vacuo. After 2 hours add 
number has dr(q»ped below 2 and the esterifi- 
cation is conduded. 

Qi) 100 kg coccmut fatty add are em- 
ployed. With Stirling there are added: 31 kg 
pentaerythritol, 200 kg 50% soda tye as 85 
esterification catalyst Esterification is 
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effected for one hour at ISO^C. and for a the given alcohcd at one time. The course 
further 5 hours at 18O°-190*'C at a pressure of the esterification can be followed by the 
of approximately 50 mms. During this time \vat^ of reaction which passes over. The 
a weak flow of nitrogen is passed through ester is light in colour, has an esterification 
•5 the liquid by means of a dip tube serving value of 241 and an acid value of 80 to 85, 70 
as a boiling capillary. The esterification is as is necessary for the further preparation 
concluded when the acid number of the re- of the mixed condensate, 
action mixture has dropped below Z (b) Preparation of a pentaerythritoi Ji- 

The interesterification of the above two coconut oil fatty acid ester, 
iO esterification products is carried out in an 76 parts by wdgjnt of pentaerythritoi are 75 

mert atmosphere and is concluded when the reacted with 260 parts by weight of coconut 
- add value of the reaction mixture falls oil fatty add methyl ester with a saponifi- 
bslow one. This interest^ification process cation value of 240 and 1 part by wdght 
may be carried out at reduced pressure and of sodium methylate as esterification 
15 elevated temperature and preferred values catalyst until the acid value has fallen below 80 
for the pressure and temperature are 25 mms. Z The pentaerythritoi di-coconut oil fatty 
at Hg and 180* to 190"C.. respectively, acid ester formed is freed from the accom- 
Catalysts are not generally required. panying soap with 1% of fuller's earth. 

Accordingly the present invention pro- (c) Preparation of the citric acid mixed 
20 vides a process for the preparation of emulsi- condensate^ 85 
fiers for ointment bases m which a mixed 140 parts by wdght of dtric add diocta- 
ester is prepared by an interesterification dccyl ester from (a) and 115 parts by wdght 
process under an ine^ t gas from a citric add- of -pentaersrthritol di-coconut oil fatly acid . 
di-fatty alcohol ester prepared by esterifi- ester from (b) ate esterificd in an atmosphere 
25 cation of a fatQ^ ^cohol with aqueous dtric of inert gas at a pressure of 25 mms of Hg 90 
acid, and a pentaerytoitol-di-fatty acid ester and a temperature in the range 180*'-190*C. 
in the molar ratio of 1 : L until the add value of the reaction poxsduct 

The dtric add mixed esters obtainable lies below 1. After the esterification is 
using the process of the invention from a finished, the imxed ester is bleadied with 
30 penteetytfantol-di-^atty add ester and a dtric 0.1% (referred to fiie total wdght) c* 40% 95 
acid-di-:fetty alcohol ester display very valu- hydrogen peroxide. A mixed ester of wax- 
able properties. The stabili^ to temperature yellow colour with an add value beTow 1. 
of the Emulsions produced therewith is out- a saponification value of 224 and a hydroxyl 
staa^gr the limit of temperature bemg value of 75 is obtained. > 
35 espedally BighL at about 50^C1 The watep? (d) Preparation of an oirUment base. 100 
bindmg ca^Sty is likewise coimdiM^bly 35 parte by weight of vasdine * 
better and not csily aie relatively large 30 ^ » decyloleate 

amounts of watei absorbed subsmntially 6 « „ » „ ce^l alcohol 
more rapidly, but the larger total amount of 5 „ „ ^ ozocerite, white, 70/72* 
40 watM" may also be incorporated in larger 5 „ „ « hard paraffin; 50/52*- 105 
porfions. In addition, the omtments obtained 5 „ „ „ ^ paiamn» viscous 
using the usual qiialities of Vaseline 2 » „ alnmimum steaiate 

(Re^stered Trade Mazk) are pure white and with addition of 12 parts by wd^t of the 
no longer yedlow as hitherto, md are dtric add mixed est^ aoconOng to (c) above 
45 furthermore practically odourless and easily are mdted together on the water bath, 110 
and diuably pexfmned. A further important stirred until homogeneousr and allowed to 
advantage'^ that they are easier to pr^erve cool. An omtmdit baise is obtained which 
and have fBX better keeping guaQty on posesses a high wat^ absorption capadt^. 
fairly long storage. The ointments obtained After suitablY perfuming or after addition 
50 also display a smoother soft^ structure, a of pharmaoeutically acgve substances, the 115 
more pliable consistency, ie. they do not ointment base may be used as sudi. But 
stidc provide a subjectivdy more pleasant there may also be incorporated in the oint- 
impression on the skin and are absorbed ment base up to three times its amount of 
more easily by the ^dn. The ointments pre- water, when salves (water in oil emulsions) 
55 pared with the products according to the of various ooin^tency are obtained. The 120 
i^ention are dermatologically completely amount of water used depends upon the 
satisfactory* spedal purpose for whidi the salve is to 

Example J, (a) Preparation of a citric be used and mzy be adjusted to any desired 
euM dioctadecyl ester, use. 
60 115 parts by wdght of octadecyl alcohol Example 2. i25 
of hydroxyl number 206 and 54 parts by Mbced esters from the following pairs of 
wdght of aqneo^s dtric add (consisting of esters may be prepared similariy: citric add 
44 kg of dtric add dissolved in 10 kg of dilauryl ester and pentaerythritol-disteaiic 
water) are reacted so tiiat only as mudi add ester, dtric add-dilauryl ester and 
55 aqueous dtric add is added as can react with pentaerythritol-diooconut <m1 fatty add ester, 130 
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dtiic add-di-Guerbet alcohol (C^) ester and 
pentaetythritol-disteanc add estar, dtdo 
add-dxoctadecanediol ester and poita- 
eiythritol-di-coconut oil fatty add ester* 
S dtric add-dioctadecanediol ester and penta- 
erythntd-disteanc add ester, dtdc add- 
didodeqyl ester and pentaerytbdtol-dicooo- 
nut oil fatty add ester. 
Among an the dtnc add mixed esters 
10 specified, the mixed ester from dtdc add** 
dioctadecyl (steaiyl) est» and penta- 
erythritol*di-cocaniit oil fatty add ester is 
most suitable for use as an emulsifier in 
ointment bases. 
15 WHAT WE CLAIM IS:— 

1. A process for the preparation of 
emulsifiers for ointment bases m which a 
mixed ester js prepared by an esterification 
process under an inert gas from a dtric add- 
20 di-fatty alcohcrfi ester, prepared by esterifi- 
caticm of a fatty alcohcu mOi aqueous dtric 



add, and a poitaerythritol-di-fatty add ester 
in the molar ratio of 1 : 1. 

2. A i^ooess as claimed in daim 1 st 
which the dtnc add-di-fat^ alcohol ester 25 
is dtdc add-dioctadecryl (stearyl) ester. 

3. A process as claimed in an^ preceding 
daim in which the pentaaydmtDl-di-&t^ 
add ester is pentaeiythdtq} di-coccmut on 
fat^ add ester. 30 

4. A iHX)ces8 for the Reparation of oin^ 
ment bases substantially as nraeinbefore de- 
scdbed with re&renoe to the Exun^es* 

5. BmuIsifiOT for omtment bases when 
prepared by the process of any one of daims 35 
1 to 3. 

6. Ointments containing the emulsifim 
daimed in daim 5. 

W. P. THOMPSON & Co., 
12. Church Street, Liverpool,' 1. 
Chartered Patent Agents. 
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